Two new nematode species, Orientatractis hamabatrachos sp. nov. and Rondonia batrachogena sp. nov. (Nematoda: Atractidae), from the gastrointestinal tract of Austrochaperina basipalmata (Anura: Microhylidae) collected in Papua New Guinea are described. Orientatractis hamabatrachos sp. nov. is characterized by the presence of the cephalic end armed with 4 wellsclerotized structures, consisting of 2 "horns" extending outward and downward and immediately below a single well-sclerotized spine. It differs from 5 congeners in spicule lengths and caudal papillae arrangements. Rondonia batrachogena sp. nov. is characterized by the presence of a female cloaca. It differs from 2 congeners primarily in body size. Orientatractis hamabatrachos sp. nov. and Rondonia batrachogena sp. nov. represent the first species assigned to either genus found to infect anurans or to occur in the Australo-Papuan region.
Introduction
The microhylid frog, Austrochaperina basipalmata (Van Kampen, 1906) , (no common name) is endemic to the island of New Guinea, ranging from the Tawarin River in Papua (Indonesia) to the Prince Alexander Mountains southwest of Wewak, Papua New Guinea, from sea level to 1550 m (Zweifel 2000; Kraus 2013 ). To our knowledge, there are no helminthological reports for this species. The purpose of this paper is to describe 2 new species of Nematoda harbored by A. basipalmata and to provide an initial helminth list for this host.
Materials and Methods
Fourteen Austrochaperina basipalmata were collected by hand by FK in the Prince Alexander Range, East Sepik Province, Papua New Guinea (15-23 September 2009 ). Specimens were fixed in neutral buffered 10% formalin. The body cavity was opened by a longitudinal incision and the gastrointestinal tract was removed by cutting across the oesophagus and rectum. The stomach, small intestine and large intestine were examined separately for endoparasites. Only nematodes were found which were placed in lactophenol, allowed to clear and examined under a light microscope. Illustrations were made with the aid of a microprojector. Measurements are in µm with mean ± SD and range in parenthesis unless otherwise stated. Frogs are deposited in the Bernice P. Bishop Museum (BPBM), Honolulu, Hawaii as BPBM 35470, 35472, [35474] [35475] [35476] [35477] [35478] [35480] [35481] [35482] [35483] [35484] [35485] [35486] .
Results
Four species of Nematoda, Aplectana macintoshii (Stewart, 1914) , Cosmocercella phrynomantisi Moravec 1990 , an un-*Corresponding author: cxb13@psu.edu Charles R. Bursey et al. 116 described species of Orientatractis Petter, 1966 and an undescribed species of Rondonia Travassos, 1920 were found. Site of infection, number of helminths, prevalence, mean intensity and range are given in Table I . Selected helminths were deposited in the United States National Parasite Collection (USNPC), Beltsville, Maryland (Table I) . Description of the 2 new species follows.
Orientatractis hamabatrachos sp. nov. (Figs 1-10)
Description: Small fusiform nematodes, body more or less cylindrical along its length; both males and females with relatively long, thin tails. Cuticle with longitudinal striations. Lateral alae present beginning just posterior to lips and terminating near tail midpoint in both males and females. Anterior extremity bluntly rounded; mouth terminal, funnel shaped, with 6 lips, 4 submedian lips each lip with a 1 papilla and a bicornuate, sclerotized structure (2 recurved pointed spines with fused root), and 2 lateral lips, each supporting 1 large amphid with a pair of small sclerotized spines lateral to the amphidial pore. Oesophagus divided into anterior muscular portion and posterior glandular portion, terminating in a prominent valved bulb. Nerve ring just posterior to junction of oesophageal regions. Excretory pore at mid point of glandular esophageal portion. Spicules unequal, pointed distal tips. Vulva opens close to anus. Viviparous.
Male (holotype and 11 paratypes): Length 3.76 ± 0.37 mm (3.20-4.35 mm); width at mid-body 86 ± 10 (73-104). Oesophagus 393 ± 20 (372-433) in length, divisible into 3 regions: anterior muscular portion 125 ± 7 (110-134) long; middle glandular portion 202 ± 16 (189-244) long; valved bulb 66 ± 9 (55-79) long by 46 ± 5 (40-55) wide. and excretory pore 275 ± 17 (244-317) from anterior end, respectively. Gubernaculum cylindrical, approximately 6 in width, slight expansion in proximal third, 61 ± 5 (55-67) (Petter, 1966; Buckley, 1969; Gonzalez-Solis and Moravec, 2004; Gibbons and Platt, 2006) . Orientatractis hamabatrachos sp. nov. is the first species found in an amphibian or in the Australo-Papuan region and is assigned to Orientatractis based upon the presence of specialized cuticular formations around the mouth. The 6 species can easily be separated based upon spicule length and caudal papillae arrangement (Table II) .
Rondonia batrachogena sp. nov. (Figs 11-22)
Description: Small nematodes, body more or less cylindrical throughout its length; males fusiform; females fusiform but developing truncated posterior at maturity. Depending upon microscope focus, both transverse and longitudinal striations can be seen in cuticle. Narrow lateral alae present beginning just posterior to lips and terminating near tail midpoint in both males and females. Anterior extremity bluntly rounded; terminal mouth, opening triangular surrounded by 3 lips, each lip with 2 simple, pedunculate papillae; 1 amphid on each ventrolateral lip. Oesophagus divided into anterior muscular portion and posterior glandular portion, terminating in a prominent valved bulb. Nerve ring just posterior to junction of oesophageal parts. Excretory pore posterior to oesophageal bulb; pore surrounded by circular striated cuticle approximately 30 in diameter. Spicules unequal, pointed distal tips. Both males and females with cloaca. Viviparous. Male (based on holotype and 11 paratypes): Length 2.13 ± 0.11 mm (2.04-2.42 mm); width at mid-body 94 ± 16 (67-113). Oesophagus 380 ± 13 (360-411) in length, divisible into 3 parts: anterior muscular portion 242 ± 10 (232-268) long; middle glandular portion 75 ± 5 (67-85) long; valved bulb 63 (Travassos, 1923; Travassos et al., 1928; Baylis, 1936; Costa, 1962 Costa, , 1963 Santos et al., 1979; Hamann, 1982; Moravec et al., 1992) , and R. lophii Gallego Berenguer, 1947 also from a fish species, Lophius piscatorius, collected on the Cantabrico Coast, Spain (Gallego Berenguer, 1947) . Rondonia batrachogena sp. nov. is assigned to Rondonia based upon the presence of a cloaca in the female and is the first species to be reported from an amphibian or from the Australo-Papuan region. The 3 species can easily be separated on body size (Table  III) .
Discussion
We have assigned the 2 new species to the Atractidae because the oesophagus is clearly divided into an inflated muscular anterior region, a posterior glandular region and a bulb with valve, the male lacks a precloacal sucker, and the female is viviparous (Chabaud 1978) . Adamson and Baccam (1988) listed 14 genera for the Atractidae, which were divided into 2 groups: those characterized by didelphy, Fitzsimmonsnema Petter, 1966, and Probstmayria Ransom, 1917 , and those characterized by monodelphy, Atractis Dujardin, 1945 , Cobboldina Leiper, 1911 , Crossocephalus Railliet, 1909 , Cyrtosomum Gedoelst, 1919 , Grassenema Petter, 1969 , Labiduris Schneider, 1866 , Leiperenia Khalil, 1922 , Monhysterides Baylis and Daubney, 1922 , Orientatractis Petter, 1966 , Paratractis Sarmiento, 1959 , Proatractis Caballero, 1971 , and Rondonia Travassos, 1919 . To the list of didelphic atractid genera should be added Nouvelnema Petter, 1959 , and to the list of monodelphic atractid genera should be added Buckleyatractis Khalil and Gibbons, 1988, Diceronema Gibbons, Knapp and Drecek, 1966; Klossinemella Costa, 1961 , Paraorientatractis Gibbons, Khalil and Marinkelle, 1997 , Podocnematractis Gibbons, Khalil and Marinkelle, 1995 , Rhinoclemmysnema Gibbons and Platt, 2006 , and Pneumoatractis Bursey, Reavill and Greiner, 2009 (Bursey et al. 2009 ). It should be noted that Moravec and Thatcher (1997) moved Proatractis to synonymy with Klossonemella.
Members of the Atractidae are unusual in that eggs hatch and larvae develop to third stage in utero to autoinfect the current host (Anderson 2000) . Their transmission from host to host is not understood. The life cycles of Orientatractis and Rondonia have not been determined, however Costa (1962) believed that larvae of Rondonia (previously known only from fish) pass from the host to infect other fish directly. Petter (1966) claimed that tortoises became infected only after attaining sexual maturity and wondered if transmission occurred during mating. 
